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Default Link Type: |Freeway

‘Width: 15004.2 meters
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Sample Vehicle Snapshot Plot
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Tutorial Outline

B Network and control data visualization
® View node and link properties, lane configuration
m Configure dynamic project menu

m Time-dependent simulation data visualization

m View cell occupancy, speed, queue length and
vehicle locations, MOE profiles

m Other tools
® Find multiple paths

m Create nodes and links (in development)




Step 0: Create a Project File

m Project file (*.tsp) 1s used by NEXTA to locate the
folder of a TRANSIMS project

& TestNet

File Edit View Favorites Tools Help

O Back ~ ?, ‘ﬁ /- ) search Folders Ev

Address || Ci\transims) TestNet
MName Size Type Date Modified
File and Folder Tasks 3D File Folder 9/6/2008 11:06 PM
|_)batch File Folder 10/3/2008 9:21 PM
‘ - |_)control File Folder 10/2/2008 5:12 PM
(2] ﬂﬂh this folder to the ) demand File Folder 10/2{2008 5:12 PM
£ ,_';h;re this Folder )inputs Ffle Folder 9/4/2008 2:41 PM
|_)network File Folder 9/6/2008 11:13 PM
I results File Folder 10/2/2008 5:12 PM
|)setup File Folder 10/2/2008 5:08 PM
| )subnet File Folder 9/6/2008 11:13 PM
testnet.tsp TSP File 9/13/2008 7:57 PM

) Make a new folder

Other Places

Details




Inside a *.tsp Project File

m First line should have the relative location of the
microsimulation control file

Example: TestNet data set
\master\Microsimulator.ctl

Example: Alexandria data set
setup \control

Wltere)sieeivibireyr, el




Step 1: Open a Project

= Network Explorer - [TS1]
M Edit  View Window Project Help

New
Open TRANSIMS Project

Look in: I ) TestNet

23D oy bmat
Sbatch [ testmet.tsp
Open Project Folder (Dcontrol

Open Program Folder [} _demand
Dinputs

Print... network
Iresults
setup

Close

Print Preview
Print Setup...

1 C:htransimst.. \TS2.tsp

2 Disu_lih.. . \testnet.tsp

3 Fort_‘Worth_1.2_incident.dws
4 D:su_lit...\Alexandria.tsp

File name: l

Files of type: ITRANSIMS Project Files (“tsp)

Exit

- PR : : Stat Time: [g <]
If the specified microsimulation file is not found| I
in tsp file, the user will be provided with an Ellne =
option to manually load the microsimulation

control file, or use the default input file locations




File Loading Status Table

Keyword

Status

--Directories--
NET_DIRECTORY

--Input File Names--
NET_NODE_TAELE

NET_LINK TAELE
NET_ACTIVITY_ LOCATION_TABLE
NET_POCKET_LANE_TAELE
NET_LANE_ CONNECTIVITY_ TABLE
NET_SHAPE_TABLE
NET_SIGNALIZED NODE_TAELE
NET_UNSIGNALIZED NODE TABLE
NET_TIMING_PLAN TAELE
NET_PHASING_PLAN TABLE

--Simulation File Names--
Result Directory
OUTPUT_SNAPSHOT_FILE_ 1
OUTPUT_OCCUPANCY_ FILE_1
OUTPUT_SUMMARY FILE 1

--NEXTA Loading Statistics--
# of wvehicle samples

NETWORK

Hode.txt

Link.txt
Activity_Location_ 3.txt
Pocket_Lane.txt

Lane Connectivity.txt
Shape.txt

Sigmalized Node.txt
Unsignalized Node.txt
Timing Plan.txt

Phasing Plan.txt

Loaded
Loaded
Loaded
Loaded
Loaded
Loaded
Loaded
Loaded
Loaded
Loaded

results (parsed from OUTPUT_SNAPSHOT_FILE_1l)

Snapshot . txt
Occupancy Max.txt
Performance.txt

4237409 between 00:01 and 23:02

Loaded
Loaded
Loaded




Step 1: Open a Project
— Select iteration number

. , , , m A user can specify an iteration
" Select iteration number for loading simulation results | number for Ioading average
Cancel | link performance, cell
occupancy and venhicle
snapshot data.

By default, NEXTA
automatically identifies and
loads the maximum (i.e. the
last) iteration number, if
multiple iterations of simulation
results are available from those
files stored in folder “\\results”.

11




Step 1: Open a Project
— Define Loading Time Window

s For (memory-consuming) cell
occupancy and vehicle snapshot
data, a user can specify “Start
Time” and “End Time” to define a
data loading time window to
reduce required memory for the
GUI program.

Define Loading Time Window for. Cell Occupancy and Vehicle Snapshot D...

For link performance data such

as density, speed and queue
length, NEXTA loads 24 hours of
simulation data automatically.




Input Files

m Folder
= Node.txt, Link.txt, Pocket Lane.txt, Shape.txt, Zone.txt
m Signalized_Node.txt, Timing_Plan.txt, Phasing_Plan.txt

m Folder
= Performance.txt (density, speed, queue)
= Occupancy_Avg.txt (cell occupancy)
m Snapshot.txt (vehicle locations)

Remarks: A test data set with the above files can be downloaded at

A user can execute /setup/runall.bat to generate those files




= Network Explorer - [TS6 *]
EE File Edit View Window Project Help

L& X
oy @50 o VH®
Path:

-
[

First Look

- & X
Default Link Type: |Freeway v
Vehicle: <

X: 5740, Y: 3823

Width: 8604.75 meters Grid: 1000 meters

View Tools

- ORRRE S

IE &

<,
0
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Distance

Move Network

Pan

Zoom In

Zoom Out

Show Entire Network
Show/Hide Grid
Show/Hide Node
Show/Hide Zone




Step 2: Zoom In -> View Lane
Configuration

= Network Explorer - [TS6 *] E]
g X

[EFile Edit View Window Project Help =
DEeE&R& X 2. R @R H 4 Default Link Type: [m
A @50 (e VEH®E =
Pab: | <] Vehicle:

0 100

®: 2154, Y: 3999

Zooming can also be accomplished with the Page Up / Page Down keys, the
+ / - keys or the mouse wheel.




C D DJouble
a
0C AT C
S
NEFEER X ¥ S OBMRAD <4 oa
DefeultLink Type: | Fraeway | B by @
= -E =
Fan
Mode I
Location
x: 2000 07 400¢C
Contral Type: |Actuated Convel v | ?'rope'u'es’

Tum Moverants

Select approach o Edit l1 2
(Upstrearn Node D)

Left Turn |1 a6

Through Movement: ]1 10

Fight Tum: ]1 24

QK I

Cancel ’

Dpertie
o1]
(106), 357 v,1292 s
(110), 311 +,1231 &
(104), 77 v, 1065 s
a1
u

[104]

(101), 51 v.632 s
(106), 448 v,848

s
(110), 565 v.807
s

:’l 105 :l

[108]

(110), 977 v.829
$

(104), 427 v,773
s

(101), 334 v,548

Phase
Movements:

Max Green [sec): |0
Min Green (sec): |15

Amber (sec): [0

1
b o

[110]
(104), 326 v.739 s
(101), 323 v.690 s

(106), 896 v.603 s

Timing Plan: |1 v
Cycle Length [sec):

Cancel | Help

4-1-. =
1 7 2 I 3 4 —(-{ 5 6 7
“ 4-' r
[o |0 [o |0 [0 [o |0
|11 |15 |11 |n |n |[1 |0
3 o 3 o o o o




,
Actuated Control Properties

[101]
(106), 357 v,1292 s
(110), 311 v, 1231 s
(104), 77 v, 1065 s

a [T
i

[104] T 108) N
(101),51 v632 s (110), 977 +,829 Timing Plan: |1 v I
(106), 448 v 848 ¢ $

(104), 427 v, 773

$
(110), 565 v,807

For link 110->105, there are three movements with
traffic volume: movement 110->105->104 has 326

q vehicles with 729 seconds of average delay, movement
1) 110->105->101 has 323 vehicles with 690 seconds of

(104), 326 v,739 5

RSNl average delay, and movement 110->105->106 has 896

vehicles with 609 seconds of average delay

| I
Phase
Movements: 1

9

Max Green [sec): |0

Min Green (sec): |1 5

Amber [sec): |0




Step 4: Single-Click a Link to Show
Shape Points




Step 5: Double-Click a Link to Show
Link Property

DeEd&[ X &
Default Link Type:  |Freeway

e -Editor-

Link [ 104, 105] Properties

Link Properties I

Link Type: &

Name: ’Main Ave.

Length (meter);|1000 E’: Reset Length

Num of Through Lanes: |2 EI
Left Tum Bays: |1 EI Right Turn Bays: |1 El:

Speed Limit (meter/sec): |225

Capacity (pcphpl): 2000 EI:




Step 6: Find Node / Find Link /

Measure Distance

»

= Network Explorer - [TS2 *] Find Node
[@ File N6 View Window Project Help
Delete Object

Node Number: 4

Find Node Ctri+F _|| Fa— I
Find Link Ctrl+a(re) "

1 |

| Distance |

|

Find Link

FromlD TolD
Link 1D
Link Name

Length: 819.253 meters . 2657, Y: 3437 Width: £6380.79 meters




Step 7: Change Color Preferences for
Background and Link Types

= Network Explorer - [TS2 *]
L@ File B=si¥ VYiew Window Project Help
Delete Object

User Preferences

Colors

Find Node Ctrl+F

Find Link Ctrl+ale) W Freeway Color.

Distance Expressway Color:

Preferences... Arterial Color:
Preferences... |\

Ramp Color:

Bridge Color:

i NNER

Zone Color:

Cancel

L




dow BIEZAEEN Project Help

X
n

) Alphabetical Order »

Microsimulation. ctl
Mode

Link

Pocket Lane
Parking

Lane Connectivity
Activity Location
Process Link
Unsignalized Mode
Signalized Node
Timing Plan
Phasing Plan
Detector

Signal Coordinator
Transit Stop
Transit Route
Transit Schedule
Transit Driver

Step 8: View Text File

Activity Location
Detector
Lane Connectivity

Microsimulation. ctl
Parking

Phasing Plan
Pocket Lane
Process Link
Signal Coordinator
Signalized Node
Timing Plan
Transit Driver
Transit Route
Transit Schedule
Transit Stop
Unsignalized Mode

NEXTA fetches input file names
directly from the microsimulator

control file.

& Node. txt - WordPad
Fle Edit View Insert Format Help

NODE X CO6R ¥ COORD

20 2000.00 200.00

21

22 4000.00

23 5200.00

24 5200.
5z200.00
5200. 2000.00
4000. 800.00
3000.00 800.00
2000.00 800.00
800.00 800.00
800.00 2000.
800.00 3000.
800.00 4000.
2000.00 5000.

3000.00 5000.00

For Help, press F1

%Z_COORD NOTES
External Station
External Station
External Station
External Station
External Station
External Station
External Station
External Station
External Station
External Station
External Station
External Station
External Station
External Station
Network Node
Network Node




Step 9: Select Display Mode to View
Simulation Results

m Occupancy, Speed, Queue, Vehicles, Volume, Single Vehicle, Travel
Time Contour

=Network Explorer — [TS2 *]
[,EEile Edit View Window Text File Project Help =5

DEeEd&R| X Fomim{De Default Link  |Freeway - @S O e VEH® &

Path: - Vehicly v

125

146?;..1451441143 =

=
122

(@

X: 411, Y: 5416 Width: 7656.74 meters




Cell-based Occupancy (I)




Cell-based Occupancy (1I)

S| pEd Q 52 i = Default Link Type: |Freeway v
= g e nlm Occupancy :
Vehicle: .

Occupancy (%)

<1
11-17
17-25
25-35
35-45
> 45

Xi 2429, Y: 2453 Width: 794,184 meters




Cell-based Occupancy (111I)
}




Cell-based Occupancy (1V)

=01:08 7 23:20 - [TS6 *] Q[

[:E File Edit Yiew Window Project Help

W= = & @ X & T Q EH :H: -4 Default Link Type: |Freeway

h g RN TI Occupancy _I

Vehicle:

© — — —

#1 1288#2 1262#3 1294#4 1338485 1324#6 1352#7 1354#8 134149 1373@2
N |13r182 1258#3 1347 #4 144385 1365#6 137187 144548 1395#9 1428%




Speed

[- [=]X]
eE&& X PRGOS R = EL Default Link Type: | Freeway v
L)

=L W1l m Speed J

Path: v Vehicle: v
% of Speed Limit A

>90
90 - 80
80-70
70 - 60
60 - 50
<50

/

X: 2384, Y: 2419 Width: 794,184 meters




Queue Length

= 01:08 7 23:20 - [TS6 *] CEX)
g X

Dﬂ File Edit View Window Project Help - B8
R =] & @ X e ] bEd Q Q EEI :H: -4 Default Link Type: |Freeway v
. - .

Path: v Vehicle: <

Xi 2283, Yi 2626 ‘Width: 794,184 meters

Queue length = average number of stopped vehicles per lane * 7.5 meters -




Vehicle

= 01:22 7 23:20 - [TS6 *]
[EFile Edit View Window Project Help

& X S ovR & R | al Default Link Type: |Freeway v
B Ry = g« e o B vehicles i
Path: < Vehicle: <

Auto

* Left turn
Right turn
Truck

X: 2429, Y: 2538 ‘Width: 794.184 meters

Vehicle locations are imported from snapshot file




Travel Time Contour

-Editor- i
-Editor-
Occupancy

Sin gle Yehicle
Travel Time Contour

Properties...
Control Properties. ..

Define Origin to Find Shortest Path
Define Destination to Find Shortest Path

Define Destination to Calculate Travel Time Contour

Delete

When the display mode is set to Travel
Time Contour Display Mode, the
minimum path travel times between a
designated destination and other nodes
can be plotted on the network window.

A user can right-click a node to select
menu “Define Destination to Calculate
Travel Time Contour”.




Travel Time Contour

N Network Explorer - [TS2 *] Q@g]‘
= | & X

DE File Edit View Window TextFile Project Help

DEeE&E[& X & OBl H 4

Default Link Type: |Freeway v b g O i« 11 n Travel Time Contour
Vehicle: v

The minimum path
travel times between

a designated
destination and
other nodes are
plotted on the
network window.

¥: 1032, ¥: 7045 Width: 10698.2 meters




Travel Time Contour

1|:»

The numbers on a node indicates the calculated minimum path travel
time (in minutes) between the current node to the designated
destination.




Travel Time Contour

A user can also customizes the thresholds of travel time categories
displayed in travel time contour by selecting menu -> View -> Change
LOS Interval in Travel Time Contour.

BN Window Text File Project Help
Pan
Zoom In
Zoom Qut
Zoom In to Center
Zoom Out from Center
Show Entire Network

Grid

Node
v Node Name
Node Zone Affliation

Bottleneck Info
Link Attributes

v Toolbar
v Status Bar

Static Shortest Path

Change LOS Interval in Travel Time Contour

Show 411 Vehicles
Go to First Minute with Vehicles




Step 10: Show Simulation Results at a
Given Time

Simulation Time Clock: 1 hour: 33 min

=01:22 7 23:20 - [TS6 *]
File Edit View Window Project Help

R - 52 = = Default Link Type: |Freeway
-

B ik nn Vehicles

Clock Bar

Drag the slider ofithe clock bar te view simulation results
at'a given time ofi simulation horizon




Go to First Minute with Vehicles

ST Window Text File Project Help

— A user can set the slider of the clock bar
Joon at the first minute with vehicles.

Zoom Qut

Zoom In to Center
Zoom Out from Center
Show Entire Network

o A snapshot file might only cover a short
ot time period of the entire simulation

Node Name

Node Zone Affliation horizon.

Bottleneck Info

Link Attributes

- After a TRANSIMS project has been
status Bar loaded, a user can click on menu->View
o e ->Go to First Minute with Vehicles to
Change LOS Interval in Travel Tine Contour jump to the first time stamp with

Show All Vehicles

Go to First Minute with Vehicles SnapShOt data




Step 11: Play Animation

-~ 01:22 1 23:20 - [TS6 *]
[!g File Edit Yiew Window Project Help

DEeEd&d X SR G B L Default Link Type: |Freeway v
B Ry EA | [ :
Path: v Vehicle: v

Rewind, play, pause, stop

Remarks; Simulation clock is advanced at 1-min interval




Step 12: Double-Click a Link to Show
MOE Profile

=01:221723:20 - [TS6 *] g@

[!g File Edit Yiew Window Project Help - 8 X
DeE&d X & S MR R S 5 Default Link Type: |Freeway =)
b Ry = 0|« » u B [Speed :
Vehicle:[—LI
MOE: Start Time:  End Time:  MaxY: _, g
Densiy vehvmetern ][0 < [0 <f[0 ] Upstream node ->
Downstream node (# link ID)

200 [testnet]
180 - “142-> 143 [# 56)
160 [ ;
140
120

Co : Green line indicates the

Bl = ) current simulation time

40

20 :
v Oh 1h 2h 3h 4h 5h 6h 7h 8h Sh 10h11b12h13h14h15h16h17h18h19h20h21h22h23h I

Time axis (unit: min)

¥: 2718, ¥: 2789 Width: 5877.16 meters




Step 13: Configure MOE Display Dialog

*‘MOE: Density, Speed, Queue Length, Volume
Start Time, End Time, Max Y
*Background color

J

Start Time:  End Time: axy: ﬂ
Densﬂy veh/meter/ln 1400 200

__i_[testnet]
_,_142>1z13 (# 56)

Basic colors:

B T
B NN
BT AN Y .
HTHEENENN

Oh 1h 2h 3h 4h 5h 6h 7h 8h 9h 10h11h12h13h14h15h16h17h18h19h20h21h22h23h
Custom colors:

T
- rrrrrrr

Define Custom Colors >>




Step 14: Multi-link Comparison

m Select multiple links (by using Ctrl+ mouse click) to display
MOE time profiles simultaneously for multiple selected links,

in the same or different projects.

MOE: Start Time: End Time: Max ' :

Density veh/meter/In v | |0 | v | 200 v

200
180
160 T S . . . e .
140 R T o
120 ==
100
80
60
40
20
0

110-> 105 (# 26)

0 30 60 90 120150180210240270300335360390420450480510540570600630660690720

m Data can be exported to a CSV file




Step 15: Find Paths

Select an origin node,
Right-click to select menu “Define Origin to Find Shortest Path”,
Select a destination node,

Right-click to select menu “Define Destination to Find Shortest

Path”.
—'l"l'. A

Properties...

Define Crigin to Find Shortest Path

Define Destination to Find Shortest Path

Properties...

Delete

Define Crigin to Find Shortest Path

Define Destination to Find Shortest Path

Delete




Step 16: Show Multiple Paths
m Path 1: 15 min Path 3: 18.6 min

= Network Explorer - [T52 *] Q@ = Network Explorer - [T52 *] Q@
-8 X

[ﬁﬁle Edit View Window Project Help -8 X% [EFiIe Edt View Window Project Help
DEeEB&R X ¥ SRR H#4 Default Link Type: ,m DEESR X & ARG Default Link Type: ’m
NG -Editor- if A @500 e VHEQ §
vehioe| v| | Pah [ERECECAREE e |

min
3 18.6 min

Xi 364, Y: 5448 Width: 8604,75 meters Grid: 1000 meters X1 6807, Y: 3704 Width: 8604.75 meters Grid: 1000 meters

The path finding algorithm uses dynamic travel time calculated from simulated link speed at a given
time.




Step 17: Create Nodes/Links

h @ — =5 1) e VE® &

ylnsert node (in the middle
ot a link) Select link type

one-way mk —
. Default Link Type: Freeway |

Expressway

Z01C€ Principle
M ajor

1d
d
d

Id stop sign Minor
d
d
d

Collector

yield sign Local

Frontage

. Ramp
pre-timed controller Bricge

actuated controller




Step 18: Show Bottleneck Information

VAN Window Text File Project Help
Pan
Zoom In
Zoom Qut
Zoom In to Center
Zoom Qut from Center
Show Entire Network

Grid

Node
v Node Name
Node Zone Affliation

Bottleneck Info 4
Link Attributes

v Toolbar
v Status Bar

Static Shortest Path

Change LOS Interval in Travel Time Contour

Show 411 Vehicles
Go to First Minute with Vehicles

7 =

e

Bottlenecks
Bottleneck Statistics

A user can click on menu
View->Bottleneck Info->
Bottlenecks to display
bottleneck information on

different links.




Step 18: Show Bottleneck Information

NN
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e
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O
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S Z

339 h,1233 v,16.5 m




Step 19: Sort Link Performance Data

A user can click on menu Project->Sort Link Performance Data to sort,
display and export the link performance data in a designated time

window.
Link Performance 5@

o Select an MOE Switch Time Window

Density| Speed | Quene | Volume| ottleneckl LinkID |I From ID -> To ID, Type , #

B

% o7 3 7 min, (6491 A
% 26 110 1 min], (3410
®, 11 70 1 min], (3064
%, (1] 0 min], (3663

B3 Microsoft Excel - data.csv.

vmpl, 11.
vmpl, 11.
vmpl, 11.
wmpl, 12.
vmpl, 12.
vmpl, 12.
vmpl, 12.
vmpl, 12.
vmpl, 12.
vmpl, 12.
vmpl, 12.
vmpl, 12.
vmpl, 12.
vmpl, 13.
vmpl, 13.
wmpl, 13.

<

mps,
mps,
mps,
mps)
mpsl
mps,
mps,
mps,
mps,
mpsl
mps,
mps,
mps,
mps,
mps)
mps,

<

<

<

0.
0.
0.
0.

aa

=

%
%
%
%
%
%
%
%
%
%
%

00
0o
06
34
00
00
00
00
20
00
24
00

~
=

<

<

El] File Edit Wew Insert Format Tools Data Window Help Adobe PDF Type a question For help -8 X
INEHRSEGQTE ¥R S0 - o - 8 -2 [Ele Bimli->-A-
Pig #a 2 o) @ K | (3 By G2 | X9 Reply with Changes

<

4

x
=

Z-; ..é. E_df]
Al v # Link ID

A 1 B | ¢ [ b [ E ] l [ H [ T 4
Link ID__1 Start Time End Time Density {v Speed (me Queue Le Volume (v From Nod Ta Node | Link Type # of Lanes
0 1400 0.17 21.08 0 21 20 10
1400 0.05 2169 0 7.97 101 20
1400 0.16 2112 0 2216 21 102
1400 0.06 2168 0 9.86 102 21
0
0
4

<

<

<

<

4

<

-~
=

OO EEEO0DE0000000
1000000000000 0000
e s e s e e e e e s e e e
1O 00 WW W w0 A A - D=1 M)
PO EEEO0D00000000
s s s e s e e e s e e e e
TN LWL N A NN NN
e e e s s e e s s e e s e e e
R
OO~ O000000000000
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<

<

1400 0.16 221 2207 22 103
1400 0.05 21.69 8.53 103 22
1400 1.79 2052 1.1 2207 24 108
1400 0.06 21.65
10 1400 0.16 21.45
1400 0.07 21.48

Statistics Exporting

Trntarwal -

[el=lolnl=]e]o

m
o
3
=5
=)

0 9.86 108 24

0 2.1 25 13

0 10.11 113 25
1400 0.16 21.24 0 22.03 26 118
1400 0.06 21.68 0 9.56 118 26
1400 0.78 20.25 0.43 22.07 27 121

0

7

0

0

n

1400 0.07 21.66 11.44 21 27
1400 0.83 2081 0.4 21.69 28 120
10.71 120 28
23.19 29 119
977 119 29

|«
ipraw~ I3 |Autoshapes \ N IO A H A £z Bl W& | O - Z-A-==2 @ J!
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Step 21: Reload Simulation Data with
Selected Files

As there might be multiple snapshot files for the same simulation run, a
user can click on menu ->File->Reload Simulation Data with Selected
Files to reselect the simulation files to be loaded.

Select Simulation Result Files to be Loaded E@

Snapshot Performance

10. Alex. Snapshots 1. Alex. Performance
3. Alex. 2005. Trip. Snapshots. txt 10. Alex. Performance
6. Alex. Snapshots 2. Alex. Performance

T.Alex. Snapshots 3. Alex. 2005, Trip. Performance. txt A user Can SeleCt the

§. Alex. Snapshots 3. Alex. Performance
9. Alex. Snapshots 4. Alex. Performance
5. Alex. Performance

i snapshot, performance, and
8. MLex, Farformnenca .
_ B average occupancy files of a
Ml 2005, i, Derupancy . o designated simulation run

6. Alex. Dccupancy_fAvg
T.Alex. Occupancy_Avg

8. Alex. Occupancy_Avg indiVidua”y

9. Alex. Occupancy_Avg




Future Development

Save network data
Run simulation directly
Configure simulation scenarios

Use vehicle trajectory information
= Enable travel time reliability analysis

= Enable impacted vehicle analysis

= Identify traffic bottlenecks through vehicle trajectory file




Vehicle Trajectory-based Traffic
Analysis and Visualization

Potential GUI enhancement for TRANSIMS




1. Gap Analysis for Quantifying
Traffic User Equilibrium

Step 1: Read vehicle trajectory file

Step 2: Group vehicles by
m OD pair od, departure time T, path p

Step 3: Output experienced mean travel time and

least travel time m
Step 4: Calculate the gap tunction

Gap(r, ) = 2; Y Y rplen, (-]
o0 deD tel’ peP(o0,d,T)




Interface

¥ehicle Path Analysis

1: Critcal OD Pair Filter

At least Travel time >=  Origin Destination

|10 v| vhels) |5 <) min |al 0w FYER Al 1 -> 2: 14102 vhels), 12.12 min
I _I l _I | _I 1-> 6: 10 vhe(s), 6.20 min
[” Pass Through Incident®ork Zone/Toll Only 1-» 8 10 vhe(s), 592 min

-~ e~

2: User Attributes Filter
Information Class: Vehicle Type: Departure time:  Time Interval:

All Classes ~| |Lov ~ [~ |30 -]

— 3. Path List —4: Vehicle List
Path #, of vhc(s), ava travel time, toll

ID, depature time, travel time, toll

#1: 1949 vhefs), 12.89 min ' - min, . min A [17023
#2: 4 vhels), 10.15 min ., bU.U min, 1U.4b min

#3; 188 vhefs), 13.63 min 17025, 50 1 i, 1.5+ it v| _Find
#4: 78 vhe(s), 13.98 min
#5: 61 vhe(s), 11.72 min

primier S e 2504 vhe(s).ava travel time=13.08min std[2.01]
—5: Link List
From Node -> To Node, length, arrival time, speed, stop time

199-> 116, 1.52 ml, @60.0 min, --, 0.0 min
116-> 19, 0.38 ml, & B0.6 min, 56.8 ml/h, 0.0 min
19> 23,019 ml, @ 61.0 min, 56.8 mi‘h, 0.0 min

e . e .




Path 1: 1,949 vehicles

12.89 min Path 5: 61 vehicles

11.72 min

|
|
I-




2. Travel Time Reliability
Analysis

m Step 1: Read vehicle trajectory file

m Step 2: Group vehicles by
m OD pair od, departure time T, path p
m Step 3: Reliability Statistics Output:

m Mean, median, variance, standard deviation, range,
skewness, percentiles, buffer time and index




Path-level Travel Time Reliabilit
Visualization
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Link-level Traffic Reliability
Visualization

A -
1N i Reliability Index |




Network-level Traffic Reliability
Visualization

Least Reliable 0-D Pairs (X]

1st- 10th

11st- 20th
21st- 30th




3. Impacted Vehicle Analysis

Fully utilize vehicle trajectory data at different cases

to evaluate the system-wide impacts of incident, work
zone, toll link, and/or VMS

Do nothing vs. alternative cases

Impacted vehicles are vehicles passing through the
link of interest in the base case

Diverted vs. non-diverted vehicles in alternative
case




Impacted ¥ehicle Analysis

Base Case: DSP

Altemative Case: Fort_Worth_1.2

Travel Time (min)

QD pair, #of vhe, diversion rate,  (base case, non-diverted, diverted)

" 208vhels), 3%

Impacted Type: Information Class:

impacted vehicles

- Non-diverted vehicles User Equilibirum

- Diverted vehicles All Classes
Envoute Info

System Optimum
Vehicle List: Unresoie (hist info
: quilibirum
VMS Responsive (pretrip info)

|d, departure time, travel time

0 impacted vehicles, ava travel time = 0.00 min




4. Bottleneck Identification

B Geometric Bottleneck

= [ane drop
= Weaving
m Merge

m Use vehicle trajectory to detect
along vehicle paths

m [dentify the head and tail of congestion/
bottleneck

m Use multi-day vehicle samples to distinguish
bottlenecks (under
stochastic capacity)




= Network Explorer - [Portland_DL_03_20.dlp]
:] File Edit Yiew Project TextFiles Tools Window Help

D EEESE X | & | & el HEL Freeway Al = Bl e 1 1 |-Editor- v
| J | Path: I

7497600 7550400 7603200 | \ 7646000 7708800 7761600 7814400 7867200

>
X: 7.56715e+006, Y: 779437 Width: 434196 feet Grid: 52800 feet




Merge/Lane Drop Bottleneck




I see congestion everywhere, but
where is the active bottleneck?




